Cracow, the former capital of Poland and currently the second-largest Polish city, dreams of becoming the most important metropolis -not only of the Lesser Poland region, but also of the entire southern and south-eastern part of Poland. This paper, based on long-term research and field studies, also refers, in part, to the "Model of the Spatial Structure of Cracow" research programme, which was conducted at the Institute of Urban Design of the CUT under the guidance of M. Gyurkovich with collaboration with A. Sotoca, between October 2016 and July 2017. This is the background against which the selected issues of spatial transformations that took place within the city limits and that influence the urban morphology of Cracow, will be presented against. The type of spatial structure that can currently be observed in Cracow, does not bring to mind an association with the urban form of a European Metropolis. Can the contemporary attempts to create a polycentric urban organism-that can compete with other, well-organised ones, internationally, ever be successful? Will the dream of the Cracow Metropolis ever come true?
Focus of the paper
This article was written as one of the results of many years of studying the wealth of subject literature 1 , cartographic and iconographic materials, as well as planning documents regarding Cracow, in addition to observations and on-site research. This research concentrated chiefly around the problems associated with the urban form and, even more broadly -the urban composition of a city that plays the de facto role of a very important metropolitan centre on the regional 2 and national 3 scale. It focused both on the city as a whole, but also on each of the distinct, characteristic elements that make up that whole. Cracow cannot be labelled as "compact city" and the roots of this issue are connected much more with the process of its urban growth over last 120 years, than with its more distant historical origins or geographic determinants of the location: between river plain and hilly areas. We can observe, within the city limits, the defragmentation of the urban form and the coexistence of dense urban fabric chaotically mixed with the sprawled areas of different kind and origin. That structures has been created mostly after the Second World War 4 , on former rural areas, without changing the original partitions of the sites, and sometimes even-without changing the scale and typology of former villages to "more urban like". The main focus of the paper would be put on this strange coexistence of different typology and scales, which makes that the identifying of "local sub-centre" in numerous districts and areas within the Cracow city limits is almost impossible. That is one of the main reasons, why the problem of the polycentric nature of the spatial structure of Cracow, which has been declared in numerous planning documents and has been present in academic discourse on both the national and international level, is still not functioning at a satisfactory levelunlike throughout the city's history [38, 18] . 1 Which focuses on numerous issues -from general urban planning theories (among others: [13, 34, 35, 54, 12, 15, 61, 55, 58, 10, 45, 36] ); through the history of the spatial development of Cracow (including: [7, 47, 43, 44, 39, 60, 38, 9, 42, 57, 17, as well -14] , in addition to problems that have been of particular importance in recent years, associated with the phenomenon of exurbanisation and of the loss of the urban form of cities -important sources include the documents of the European Commission, publications associated with international scientific conferences (those organised in Poland include, for instance, the Urban Landscape Renewal conference at the Silesian University of Technology or a series of conferences organised by the Institute of Urban Design of the CUT in the years [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] , as well as the research work published both in the form of articles and scientific books (including: [2, 22, 37, 32, 33, 26, 31, 6] ).
Introduction
The rapid and largely uncontrollable development and growth of cities during the past century has taken place with varying intensity in different parts of the world. There is currently no single, widely accepted model of a metropolitan city -there exist many variations of it, depending on the different geographic, historical, economic and demographic conditions (as well as many others: [58, 45, 4, 17] . This process has often led to a situation in which, apart from fragments of composed urban tissue, relics of spatial layouts that are typical of rural areas can be observed in urban zones. The situation is no different in Cracow. The causes of this state of affairs can be sought both on the side of economic and legal conditions, political turmoil (which, apart from changes regarding the political system, also include military operations) that changed over time, as well as in the complex history of the spatial development of the city 5 . In Poland, the period of the last three decades, apart from a return to democracy, has also been a time of ongoing processes of the growth of urban areas. They are accompanied by a more and more observable loss of urban form and characteristic compositional elements that have so far shaped cities in our region of Europe (The situation is no different in Cracow, cf. for instance [1, 32, 33] .
Cities and metropolitan areas inevitably become the natural environment of the life and habitation of modern humans. The 21 st century has already been called the "century of cities", with over half of the global population living in cities (as of 2006). Against this background, Poland (38.45 million inhabitants in the year 2015 -according to information provided by GUS [71]) appears to fit in with the European average, although when compared to countries with a similar population from the circle of the European tradition of building cities (e.g. Canada -36.5 million; Spain -46.4 million or Ukraine -45.1 million inhabitants in the year 2015 [71]) it can be observed that the share of medium-sized (up to 100,000 inhabitants) and small (up to 50,000 inhabitants) cities and towns is much greater in the overall number of urbanised areas. Cracow, the former capital of Poland, has a dream to become the most important metropolis, not only in the region of Lesser Poland, but also in the entire southern and south-eastern part of the country. Cracow is currently Poland's second largest city with a population of slightly over 765 thousand inhabitants in 2016 [72] , while the populations of comparable (second-largest in their respective countries) cities in the aforementioned countries, as well as in the majority of EU member states are substantially larger and usually exceed 1.5 million inhabitants 6 . We can thus conclude (after A. Bitner [5] ) that the indicator of the level of demographic urbanisation appears to be decidedly insufficient for the purpose of fully describing the complex phenomenon of urbanisation. The studying of the structure of a city from a morphological perspective can be exceptionally helpful. Urban morphology, understood as an interdisciplinary field bordering on urban planning and architecture, as well as geography, 5 Confer numerous bibliographic positions that refer to the spatial development of Cracow or of its fragments, including those mentioned in previous notes.
focuses on studying urban form. Depending on its current, it focuses its attention on such aspects of the space of a city like: streets (roads), plot division and the built environment or, even more generally: plots, the built environment and non-built-up spaces (solid/void). According to the basic principles of this discipline (Confer, for instance [46, [27] [28] [29] ), a city's morphological structure (which is the structure of the visible, three-dimensional form of a city), which is sometimes described in literature as morphogenetic (which is the structure of the visible form with a reference to its genesis), is a part of its spatial structure. The latter term was used by the authors in the Model of the Spatial Structure of Cracow already during the 1 st stage of this research study [20] and it appears to be more adequate in the context of a city with a historically shaped core that features unique assets, which Cracow, without a doubt, clearly possesses.
The morphogenetic structure of Cracow
The urban structure of Cracow, similarly to that of any city, is defined by the grid of the spatial layout outlined by urban units 7 that are connected with each other through the transport system 8 and are composed in a legible manner and are easy to identify, or, by using a different term -morphogenetic units. In theory, their mutual compositional relations should be legible both in terms of their plan, but chiefly in the third dimension -in the real-world spatial structure of a city. An urban composition built using these measures, under the guise of the urban form, should facilitate spatial orientation among its users, even those that are not familiar with a particular city or district [27] . Due to numerous problems that have been mentioned briefly in this paper, this is, however, not the case in Cracow.
The form of a city, in the case of Cracow, as it has already been mentioned earlier, is highly varied and not always legible. However, from the visual perspective of the city, we can identify individual fragments (districts, regions, architectural and urban complexes) which are easy to tell apart. The important thing here is legibility on both the layer of urban grids, understood as a system of public spaces (including roads and streets, as well as the still heavily fragmented system of green public spaces), as well as on the layer of tissues, which is formed from the architectural substance that constitutes the filling of these grids. The morphogenetic structure was recorded in the form of a scheme of the layout of the units of urban space that have become distinct due to their planning, form and genesis (called morphogenetic units [20, 21] ). Their delimitation was performed in reference to the structural urban units 9 established in the Spatial Development Conditions and Directions Study of Cracow 10 , which aggregate areas with similar spatial features that are easy to delineate using linear elements of development (roads, railways, hydrological elements, etc.). Guidelines for the development of local plans for all 63 structural urban units were defined in the following, III volume of the Study in question. They already contained a detailed division of each SUU into areas of varying morphology. In order to properly evaluate the existing morphogenetic structure of Cracow, and, as a result, also its potential, it was thus necessary to introduce a finer division. This is why the final delimitation of morphogenetic units 11 was performed on the basis of the following three criteria: the features of the physiognomy of the urban form; the qualities of the layout of buildings; the genesis of the formation of the individual fragments of urban tissue. The scheme of the introduced morphogenetic units (Fig. 2) shows that many of them (80) are formed of unstructured or postrural single-family housing of suburban character. So called "hybrid morphogenetic units" are treated as potential intervention sites and potential areas of the development of well-stucturized, urban fabric of Cracow linking the core of the city with the outskirts and Nowa Huta district. As for today, they are in fact no more than chaotic mixture of different kind of uses and typologies in which one can find the leftovers of former suburban villages, which has influenced very strongly 12 on the later development of those areas of the city. The urban development of Cracow -from the earliest times of the pre-charter settlements grouped around the fortified princely castle on Wawel Hill from the IX century, through the tricity polycentric layout that formed in the Middle Ages 13 , to modern times -can, similarly to many other cities on the European continent, serve as a case study for the tracing of the role of urban composition, both in the crystallisation of urban and district cores, as well as of the residential building layouts that accompanied them. Cracow is currently not a compact city outside of its second bypass, which is a result of historical conditions 14 . It is characterised by a high loosening of the built environment as well as a high share of morphogenetic units associated with suburban 9 This document specifies the division of Cracow into 63 structural urban units (SUU), which were assigned customary names, easily associated with a given area of the city. Even though their delimitation was mostly based on, among other things, conditions associated with the morphological structure of each area, in many cases other elements turned out to be more important and affected the final delimitation of SUU's. When performing the limitations, it was rightly acknowledged that "there is no absolute necessity of reflecting the historical layout of the City, as current development has, in many cases already erased this layout and it is no longer possible to recreate" [69, Vol. II, p. 37]. 10 This mention refers to the planning document from the year 2014 that is still in force -see References. Most of all, thanks to the partition of the rural and building sites, which can be observed on numerous maps, plans and the aerial photos of the city from different times (including those presented in this paper). 13 Which are: Cracow (Cracovia -1257), Kazimierz (Casimiria -1335) and Kleparz (Florentia, Claepardia -1366), with the metropolitan layout having functioned, with small changes, for nearly 450 years. Over time, it was accompanied by a larger amount of suburbs, jurisdictions and satellite urban layouts (e.g. Podgórze from 1784).-cf. for instance [14, 44, 47] .
or even rural single-family buildings. These areas are mixed with dense, multi-family residential built-up areas from the second half of the XX century and even denser developer housing estates that have been built after the year 2003 on the basis of singular administrative decisions 15 and imperfect local plans that are not fully coordinated with each other 16 . It was observed that buildings are not the dominating form of development in many areas within the city. In such cases, morphogenetic units associated with forms of spatial development other than buildings were outlined, such as: the natural landscape, composed greenery (including parks and cemeteries) 17 , larger watercourses and reservoirs, large railroad areas, the city's highway bypass, etc. 18 Up to the time of the proclamation of the results of the competition for the Greater Cracow Regulation Plan in the year 1910 (and for a couple years longer), Cracow was a compact city, due to the slowing down of the growth after the relocation of the capital to Warsaw in the XVI century, as well as largely thanks to the status of a fortress-city, which was given to it by the Austrian partitioning authorities in the second half of the XIX century. The Plan 19 presented a spatial vision for a part of the areas that were newly incorporated into the city. The radialconcentric layout of the city -that was initiated inside the XIX-century urban tissue and which was also continued in the spatial structure of the Cracow Fortress -became crystallised in its provisions. Areas of the concentration of built-up areas featuring diverse forms of use and standards, with a clear underlining of the westward direction of the city's development (both on the northern and southern shores of the Vistula) were defined for the first time. Areas located to the west of the city were assigned to representative residential districts featuring diverse degrees of density 20 . Apartments of a lower standard, mixed in with industrial areas, were placed mainly in the eastern (Grzegórzki, Wesoła) and southern (Kazimierz, Dębniki) parts of the city 21 . The wedge of typologically diverse residential buildings that was featured in the Plan and that pierced the space between the city lawn of Błonia to the south and the railway line bound for Silesia in the north, constituted the largest development area of the city according to the document. This is roughly the area of the current fifth and sixth districts. Throughout the entire period of the two decades of the Interbellum, as well as during the Nazi occupation and in the years of the People's Republic of Poland, these areas were subjected to the processes of parcellation and urbanisation. 15 In areas where no local plans are in effect. 16 Or that are completely incompatible with each other, only very vaguely referring to the regulations of the Study in force at the time of their development, which, in light of Polish law, not even a legally binding document. This was written about by many authors of publications listed in the References (e.g. [32, 33, 6, 1, 61-63, 56, 57] ). 17 Regarding their role in the shaping of the structure of Cracow -see, for instance [24] . 18 The method used partially refers to, in spirit, to the works of professor Bogdanowski (architectural and landscape units), however, it appears to be much more objectivised: [8] . 19 Whose authors were Józef Czajkowski, Władysław Ekielski, Tadeusz Stryjeński, Ludwik Wojtyczko and Kazimierz Wyczyński. It was the first significant planning document after several decades of blocking the city's development due to it being a fortified borderland stronghold -cf. for instance: [44, 14] . 20 The urban multi-family residential buildings in these areas were placed adjacent to villa districts and city green areas, such as Błonia Krakowskie, Park Jordana and the future sports grounds of the Wisła and Cracovia sports clubs that were established in 1906. 21 The significance of the Plan of Greater Cracow to the later spatial development of the entire metropolitan layout is enormous and has been the subject of numerous scientific works many times. It was discussed in detial by, among others, Krystian Seibert in a previously cited book from 1983. Despite the demolishing of a part of the fortifications of the core of the fortress -the "noyau", we can still see significant areas exempted from civilian use (barracks and military storehouse complexes near Warszawska, Montelupich, Racławicka, Wrocławska streets and in the district of Grzegórzki) in the plans from the Interbellum period. To this day, despite a change of the form of use of most of these areas (despite one complex at Racławicka street and the area between Wrocławska and Głowackiego streets), they are easily recognisable in urban tissue, constituting, unambiguously, separate units, which can only serve to confirm the enormous influence of the XIX century Austrian fortress on the morphological structure of modern Cracow.
As a result of these transformations, it was possible to establish highly diverse urban tissue in this area, where Interbellum-period townhouses and urban villas, as well as representative residences are accompanied by relics of rural-type buildings, city block in-fills of a varied typology and form, as well as small complexes of prefabricated panel building apartment blocks of differing, yet easily predictable 22 heights. Today, these areas belong to the most centrally (despite the historical core of the city that has been shaped since the beginning of the XX century and has been placed on the UNESCO World Heritage Site List 23 ) located districts of the city, irrefutably constituting the heart of a metropolis. This begs the question whether there is still a place for substandard urban substance 22 Due to the solutions of industrialised construction employed in the 1960's and 1970's. in such a key area of the city -a substance that imitates the former layout of the villages from around Cracow 24 and that increases spatial chaos in the centre. Especially in light of the fact that this structure is constantly made denser, particularly in areas that have been reclaimed from former users (industry and the military). A striking example of such interventions is the residential development (built as a series of independent projects designed by different architects) that fills in the formerly industrial areas between Racławicka, Poznańska and Wrocławska streets and the railway tracks. Morphological dissimilarity, a disruptive scale and non-contextuality are the identifying traits of the -architecturally attractive, nonetheless -urban form of this heterogeneous complex.
Contrary to other Polish cities, whose urban structure has substantially suffered during the time of the Nazi German occupation of World War II, at the time of its ending Cracow 25 found itself enriched by 168 km 2 of land formerly belonging to suburban communities, a developed and modernised street network and a number of monumental urban layouts whose construction was just getting started. What is interesting, in their overall objectives, apart from plans of bombastic administrative districts at the foot of Wawel Hill, in Dębniki and in the area of Błonia, the German plans were a continuation of the pre-war plan by Dziewoński 26 in the western districts, which was also based on a continuation of the key features of the plan of 1910. The new residential district for the arriving civilian German population, located near the newly established Królewska street (then named Reichstrasse) [19] which was opened in 1941 and that led from the centre in the direction of the Palace in Łobzów (which was then used as a military barracks), deserves particular attention.
The form and urban composition of the areas that were planned and built during the period of the Interbellum and during World War II, based chiefly on city blocks and monumental public buildings connected to green areas and paved squares, resembles a traditional XIX century city, although the architectural forms themselves were different. Similar in both principle and construction is the urban structure of the oldest part of Nowa Huta 27 ,which was initially being built as a separate urban organism from 1949 onwards, but that was relatively rapidly incorporated into Cracow. Although the scale of the buildings is also somewhat different at times, a structure that mostly resembles the general idea of a European city was built nonetheless. The incorporation of the new urban organism that was Nowa Huta -which was located around 7 km to the east -caused the need to physically connect the city not only through the circulation system (roads and railways), but also through the layout of the 24 In most cases the architectural substance was heavily modified or completely redeveloped, it thus has no historical or architectural value. 25 The city remained under the authorities of the Nazi occupants from the 6 th of September 1939 to the 18 th of January 1945, when, along with the rest of the country, it was transferred under Soviet occupation. During this time it played the role of the capital of the so-called General Government, a rump state dependent on Nazi Germany, which was meant to lower the importance of Warsaw, as the capital of occupied Poland, and at the same time take over and germanise the historical role of Cracow [14] . 26 Developed in the years 1935-39; cf. [47, pp. 18-20] . 27 Nowa Huta, built based on a multi-axial, concentric layout, in which we can find inspiration with Baroque layouts, in combination with communist ideology and spatial principles that refer to neighbourhood units. The socialist realist city was built in accordance with a design developed by a team under the leadership of T. Ptaszycki. Nowa Huta has become the subject of numerous scientific works (e.g. [14, 47, 39, 38, 3] .
built environment. The current, historically conditioned development of the city became distorted and the new east-west development direction became dominant for several decades, something that has been confirmed by numerous planning and research works 28 . The newly established urban structure chiefly consisted of residential estates featuring prefabricated panel buildings as well as a number of small single-family residential complexes, featuring villas, terrace houses or other typologies 29 , and which mostly (at least from the perspective of design objectives) constituted wholes composed in line with modernist and functionalist urban planning principles. Unfortunately, it was not possible to build all of the elements of these layouts. Especially those associated with circulation and service infrastructure were not implemented in a satisfactory manner. Similarly composed green areas or other types of public spaces do not constitute spatially legible and well-functioning systems on the scale of the city outside of Cracow's city centre 30 . 28 The administrative decision regarding its incorporation into Cracow on the day of 1.01.1951 as one of six districts (Cracow is currently divided into eighteen districts) brought with it additional changes and planning decisions, which have changed the spatial structure of the city forever. Instead of the historical axial layout that was developing along the N-S axis, subsequent city development plans (see References) feature belts of buildings oriented along the E-W axis, one in the north and another in the south of the city (cf. also, for instance [39, 47] 
Complicated contemporary urban form of Cracow
Multi-family structures that appeared around the entire city after the year 1945 (apart from the centre of Nowa Huta), are still mixed with agricultural areas and the aforementioned relics of the former villages that used to be located around Cracow and that were being incorporated into the city throughout almost the entirety of the XX century 31 . In general, regardless of location within the city's structure, the planning of residential buildings as a part of these groupings is the result of secondary divisions, as well as the combination and adaptation of the layout of parcels of former agricultural areas. At times, especially on the outskirts of the city, in the so-called suburban zone 32 , but also in areas that are currently located closer to the city centre, they have legible centres of complexes that were once the centres of villages (Tyniec, Mydlniki, Skotniki, Bronowice Małe, Piaski Wielkie). Cracow's distinct quality is that single-family residential buildings are encountered practically all over the city, apart from the city centre inside the area encircled by the II bypass. They create typologically diverse groupings and groups -both large and small -either composed or chaotic in their layout.
A significant number of diverse projects, chiefly carried out by private developers on sites of varying size, spread nearly all over the administrative area of the city, could be seen in the space of Cracow during the last quarter-century. Residential projects, both multi and single-family ones, which were characterised more precisely in the oft-cited work [21] , are the majority here. At times, they form composed wholes (units) or constitute a harmonious supplementation of earlier -currently historical -architectural and urban layouts. At other times they remain without any compositional connection with the extant context or even disrupt composed spatial layouts that have existed for decades (which is particularly visible in the case of residential and mixed-use residential and commercial projects that constitute the "densification" of multi-family residential estates from the second half of the XX century). They are sometimes built outside of built-up areas that have an urbanised character, amid green or agricultural areas, or in the area of the former villages that surrounded Cracow, which have currently found themselves inside the city's administrative limits 33 . The still-considerable amount of gated communities, built in such a manner that the continuity of the urban public domain is not being extended, also aids in the increasing of spatial chaos in many fragments of the city. Furthermore, we can also observe the tendency of the fencing off and fragmentation of the existing "modernist" spatial layouts of estates, and even the fencing off of individual buildings located in compact urban tissue and the reduction of common areas to, oftentimes, little more than road lanes. 31 The last areas were incorporated into Cracow in 1986 -cf. [14] . 32 According to the terminology of the SUiKZP currently in force, however, as we know, this is a common occurrence in Polish cities (e.g. [22, 37, 32, 33, 6, 51] ). 
Summary
Quite interesting plans and projects that have the potential to change the city into one of the most important polycentric centres of the country seem to appear more and more often, proposed by the local administration of different levels 34 . Up until now, not many changes and projects of a metropolitan scale have been initiated. It is really hard to distinguish most of the declared local centres of the future metropolis from among the sprawled urban-rural fabric which surrounds the slightly more defined and composed central districts of Cracow. Even within the city's administrative borders one can still observe numerous areas featuring a sprawled, low-density structure 35 . Exurbanisation in Poland is founded on a completely different historical, social and economic basis than the one in North America or Western Europe [48] . The different spatial representation of sprawl is the result of the abovementioned situation. Administrative divisions and borders are imperceptible in space. Loosened, chaotic individual buildings mixed with new estates of detached and multifamily houses shape the landscape of the belt around the modern city, covering several dozen square kilometres 36 . The fall of the communist political system in Poland in 1989, combined with an increase in the possibility of building individual homes, has caused an increase in the number of houses within and around Cracow. At the same time, this process was not accompanied by any infrastructural projects on the municipal, metropolitan or regional scale, which can be observed on the examples of aerial photos from 2004 and 2015, that have been presented in the article, and which show parts of the modern urban fabric of Cracow. Situations like this are unusual in the abovementioned countries 37 , where sprawl has appeared as one of the results of the growth of the traffic network. The Polish version of urban sprawl has more in common with the process of the creation of slums around the metropolises of Latin America, Africa or Asia, but the spatial effect and the developers of new buildings are entirely different [26] . This is mostly the result of the chaotic formation of new projects during the last three decades, in addition to contemporary attempts at creating a polycentric urban organism, that could compete with other, well organised ones, at the international level. Is such a spatial structure capable of evolving into the layout of a polycentric metropolis that has been declared for 34 See: References. 35 Unfortunately there seems to be, that there are no administrative policies against sprawl, on the contrarymore and more areas are changed from rural use or urban greenery to buit-up use. The above-mentioned Spatial Development Conditions and Directions Study of Cracow from 2014, which should be the basis for the local plans, secures vast areas for future housing use of different kind-many for single-family one. Altogether the surface devoted for housing areas in Cracow is already prepared to accommodate way much more of inhabitants, than the long-term demographic prognosis for entire region (see Planning documents [69, 70] ). According to the demands of the land owners, those changes are constantly introduced in the uncoordinated local plans, which are still -by the way -not covering the 100% of the city limits [76] . 36 Which has its justification in historical land ownership divisions that were typical of Galicja (the former Austrian partition) -see, for instance: [33] . 37 Compare with US and situation in Portland [49] . years 38 ? Is Cracow condemned to become an urban organism bereft of the principles known from the history of urban composition 39 ? Will its metropolitan rank be preserved, despite its imperfect urban form? Can the dream of the Cracow Metropolis ever come true?
